Establishment of the mouse ventricular conduction system.
The ventricular conduction system represents the electrical wiring responsible for the co-ordination of cardiac contraction. Defects in the circuit produce a delay or conduction block and induce cardiac arrhythmias. Understanding how this circuit forms and identification of the factors important for its development thus provide insights into the origin of cardiac arrhythmias. Recent advances, using genetically modified mouse models, have contributed to our understanding of how the ventricular conduction system is established during heart development. Transgenic mice carrying different reporter genes have highlighted the conservation of the anatomy and development of the ventricular conduction system between mice and humans. Lineage tracing and retrospective clonal analysis have established the myogenic origin of the ventricular conduction system and determined properties of conductive progenitor cells. Finally, gene knock-out models reproducing human cardiac defects have led to the identification of transcription factors important for the development of the ventricular conduction system. These transcription factors operate at the levels of both conduction system morphogenesis and differentiation by controlling the expression of genes responsible for the electrical activity of the heart. In summary, defects in the ventricular conduction system are a major cause of arrhythmias, and deciphering the molecular pathways responsible for conduction system morphogenesis and the differentiation of conductive myocytes furthers our understanding of the mechanisms underlying heart disease.